Introduction
Abdominal pain is one of the first most common causes emergency department admissions for the elderly. In emergency cases, the frequency of abdominal pain in the elderly population was found to be between 3% and 13% (1) . While two-thirds of elderly patients with abdominal pain are admitted to the hospital, one-fifth of the patients in this group are surgically treated (2) . Surgical intervention was found to be twice as high in geriatric patients with abdominal pain compared to younger patients. In addition, in geriatric patients with abdominal pain, the mortality rate is 6 to 8 times higher than other age groups (1) . Physical examination findings in patients over 65 years of age who presented to the emergency department with abdominal pain differ from the findings of the young patients. Loss of neural functions in the feeling and assessment of pain, additional diseases, regular or multiple drug use, muscle atrophy are among the causes of this condition (3) .
White blood cells (WBC) are regarded as a well-defined inflammatory marker and/or stress indicator. Furthermore, the neutrophil-lymphocyte ratio (NLR) calculated by dividing the absolute neutrophil count by absolute lymphocyte count was introduced as a new indicator for inflammatory response. In terms of mortality, a significant relation is observed between NLR and acute coronary syndrome, non-ST myocardial infarction, ischemic or hemorrhagic strokes, pulmonary embolism, various cancer types. On the other hand, it has been suggested that platelet-lymphocyte ratio (PLR) can be used as a potential indicator for the detection of thrombotic activity or inflammation in various oncological and cardiac diseases (4, 5) .
There are a limited number of publications in the literature showing the relationship between subtypes of WBC count (especially NLR) and mortality under severe clinical conditions and major surgical interventions. All these parameters can be examined by a complete blood count, which is common, easy and cost-effective.
In our study, we aimed to investigate the prognostic value of these parameters in the abdominal pain of the geriatric age group with high early and late mortality rates.
Methods
The study was conducted retrospectively between 01.08.2016 and 31.12.2016 following the approval from Ethics Committee of University of Health Sciences Ankara Keçiören Training and Research Hospital (dated 27.07.2016 and numbered 1193). The study was conducted in accordance with World Medical Association Declaration of Helsinki "Ethical Principles for Medical Research Involving Human Subjects", (amended in October 2013). The study was a retrospective study and the consent was not obtained from the patients.
Patient Selection
The International Classification of Disease-10 codes R10.4 (other and unspecified abdominal pain), K35.9 (acute appendicitis, unspecified), K81.0 (acute cholecystitis), R10.0 (acute abdomen), K56.7 (Ileus, unspecified), K52.8 (other specified non-infective gastroenteritis and colitis) were screened from the hospital automation system (Akgün Health Information Systems®) and the study population consisted of patients who met the inclusion criteria.
The demographic data, the complete blood count parameters such as hemoglobin, platelet count, WBC, NLR, Red Cell Distribution Width, PLR on admission, diagnosis, surgical methods, American Society of anesthesiologists (ASA) score, length of hospital stay, comorbidities, clinical outcomes (discharge or death) were obtained from automation system and patient files. In addition to these data, information about the survival status of the patients were obtained from Mortality Notification System of the Institute of Public Health, the Ministry of Health and recorded. Patients with trauma, history of hematologic disease, myocardial infarction within 30-days, liver failure, immunosuppressive status, and patients under the age of 65 and patients with missing data were excluded from the study.
Laboratory Parameters
Complete blood count is carried out with Abbott Cell-Dyn 3700 (Abbott Laboratories, Illinois, US). NLR was calculated as the ratio of neutrophil count to lymphocyte count, whereas, PLR was calculated as the ratio of platelet count to lymphocyte count.
Statistical Analysis
Data were analyzed using SPSS for Windows 16 package program. Kolmogorov-Smirnov test was performed to examine whether the distribution of discrete or continuous numerical variables complies with normal distribution. Descriptive statistics were shown as median IQR (25-75) for discrete and continuous numeric variables and as number of observations and percentages (%) for quantitative data. Categorical variables were assessed with chi-square test and continuous variables were assessed with Mann-Whitney U test. Multivariate Binary Logistic Regression analysis was used to determine adjusted odds ratio (OR) for 30-day and 1-year mortalities. The OR was presented at the confidence interval of 95% [95% confidence intervals (CI)]. P<0.05 was accepted as statistically significant.
Results
Eight hundred and seventy-six patients were included in this study. After excluding 188 patients who met the exclusion criteria or with missing data, 688 patients were included in the study. Of the included patients, 381 (55.4%) were female and 307 (44.6%) were male. The median age was 76 (IQR 70-82) years. The demographic data of the patients are given in Table 1 .
Statistical analyzes comparing the demographic and clinical characteristics of non-survivors and survivors according to 30-day mortality are shown in Table 2 . There was a statistically significant difference in terms of age, ASA score, lymphocyte count, NLR and PLR. Statistical analyzes comparing the demographic and clinical characteristics of non-survivors and survivors according to 365-day mortality are shown in Table 3 . There was a statistically significant difference in terms of age, lymphocyte count, platelet count, ASA score, NLR and PLR.
The multivariate logistic regression analysis was performed with various variables to determine 30-day mortality. Age, NLR, PLR and lymphocyte count were included into the established multivariate model that was found acceptable by Hosmer-Lemeshow test, it was noted that it would not be clinically feasible to determine 30-day mortality in consideration of these parameters. It was also considered that the age variable had no effect when the width of CI was evaluated independently from the significance on the table (p<0.001, OR=1.1 95% CI: 1.06-1.14) ( Table 4 ).
The multivariate logistic regression analysis was performed with various variables to determine 365-day mortality. Age, NLR, PLR, lymphocyte count, platelet count and hemoglobin level were included into the established multivariate model that was found acceptable by HosmerLemeshow test, it was deemed clinically inapplicable to determine 365-day mortality in consideration of these parameters. Similar to 30-day mortality, though the age variable was statistically feasible, it did not have any effect when the width of CI was considered independently from the significance on the table (p<0.001, OR=1.081 95% CI: 1.053-1.11) ( Table 5 ).
Discussion
Regarding the values of routine complete blood count parameters (especially NLR and PLR values) in predicting 30-day and 365-day mortality in elderly patients admitted to emergency department with abdominal pain, we underline two significant results considering the results obtained by our study. First of all, in terms of NLR and PLR values standing as the primary research subjects in our study in accordance with 30-day and 365-day mortality estimates, the NLR and PLR values of nonsurvivors according to 30-day and 365-day mortality were statistically In addition, the secondary important outcome is that hemoglobin levels were lower in non-survivors according to 365-day mortality compared to survivors, however, platelet counts were higher. However, both statistically and clinically significant results were not achieved in multivariate logistic regression analyzes in terms of determining clinical utility in a similar way. In conclusion, we found that these parameters were not useful in predicting mortality in abdominal pain in the elderly patients.
Physiological changes occur in many systems in the elderly. In addition to these, additional age-related diseases, changes due to previous operations, multidrug use, weakening of the immune system lead to the detection of diseases at a more advanced stage, thus causing an increase in mortality rate (6, 7) . Abdominal pain in the geriatric age group is one of the most complicated and time-consuming causes of emergency department admissions. Due to obscure findings of physical examinations and low sensitivity of laboratory results in geriatric patients, new indicators are still needed for the diagnosis of acute abdomen in elderly. In the literature, NLR and PLR values, which are regarded as the indicators of diagnosis and predictors of mortality, were higher in certain diseases in all age groups in comparison to the control group (8) . Furthermore, this rate was found to be higher in geriatric patient groups (9). Yavuz et al. (10) suggested that preoperative NLR value is a significant data that is easily performed and used for the diagnosis of appendicitis. However, there are numerous studies expressing that these parameters are insufficient as mortality predictor. In the study of Emektar et al. (11) regarding the importance of NLR and PLR values to predict mortality in patients over 65 years of age with femoral fractures, they found that NLR and PLR values were higher in survivors compared to non-survivors. However, the authors noted that the relevant values were not reliable for clinical use when both sensitivity and specifity were considered. In the study conducted by Vaughan-Shaw et al. (12) , the relationship between mortality rates and NLR values of patients who underwent abdominal surgery were OR: odds ratio, CI: confidence intervals, NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio examined, and 30-day and 365-day mortality rates were calculated as 31% and 50%, respectively. In our study, 30-day and 365-day mortality rates were 13.7% and 27.5%, respectively. Contrary to Vaughan-Shaw et al. (12) , our study population included both patients with and without surgery, therefore this could be one of the reasons of lower mortality rates in our study.
Although our results are not consistent with the current literature, NLR and PLR values were insufficient to predict mortality in patients over 65 years of age with abdominal pain. Therefore, the clinical use of NLR and PLR are poor indicators as a prognostic marker. However, we would encounter these ratios as subtitle in the scoring systems to be developed in accordance with future researches.
Study Limitations
The retrospective and single-centered structure of this study is the main limitation. The postoperative hematological parameters of the patients were not analyzed. The inflammatory process is a complex process, therefore, other inflammatory parameters were excluded from the scope of this study.
Conclusion
It is important to identify new risk factors in predicting mortality in geriatric patients with abdominal pain. NLR and PLR are cost-effective, universally accessible and routine parameters that can be easily and rapidly measured without additional cost. According to our study results, we believe that NLR and PLR values are not clinically applicable as a prognostic value in predicting 30-day and 365-day mortality rates in the elderly patients with abdominal pain. 
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